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e i i$<Dmm*&frnfc&fcz?*~*)\'to&m\zm&<D 
is^x^x h«s^a«-rs584feott«^[piox7x h 

iatB^tt<Dtt«^fp](DX^X h:/l^-h:fe£tfttEWR 
[§*#J»2] iWEWlfcJ:, MEWM^ftOX^Xh^V 

- h^ftt $n^g^oi^iSt, WEi^coraiH 

ME8MR© V*»« tH-r*ttE«ia>!B 2 ©^ff ± 0 ft 
tt. mE»JC»bTiWE«l©*«*iHAT«*WTrrt 

[»*^3] neb i <Dzs-jwzm&vrzm*mmi& 

CDTz&CD 2 ->—;]/££ «E> iz&ts* 1 tCE« 

m^m s ] he*ub a>ai*iz ?*>h 

fflrEHMs^tfMEX^X h^:x<&#ftTS»Rffl!-tte 
8t3#B4 tcEa^iSffttS^--/ h 0 
^O^-^Ettx^ X^^JfT*?^ X*a:/&$ e> 


2) #i¥8- 1 0 5 4 4 6 
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ic**. «rEHWE***t-»f **Rtt. ttEWiKttLT 

^^-i-jvm^zmmvrzm^mmmtmm^^fj: 

— 2 00*tr6lLTffi"r*P]"rVi-&*BfC 4 fcD«dt 

2n5Sg2CD:>-;l/£££lC^, ME«V^PR««tt. 
HH^<OWE5|cj£BBP<o¥Scfc0ft^*«tcfi«-rs. 
gjf*J! l \zEn<Dffimb3t3--y h. 

iffiiitm 8 ] imm 2 os/— jpo*rE*vi«iB«titt 
ex 1 <z> zs-frfr intWE^ -t;ns t oh 

■»*f©fca&©V*HMBft**tr, 7 KE*<o* 

nn». WE***rwwExu-^©»fiiUTffi'r<5n 

1 0 ] H9E3I 2 O ^cDfnrE^fll<^P£-tr 

^;*>M*, «rE«*«fctffflrExu-^co«rE*frnibT 

*m£#tr, »*«9fcE»^*MftS^!y ho 

1 1 ] M«§a-7 h*±t«n»»^-;w 

ME«*£tfMEXU--:/fc:, «ftffla>raSi£*5 

£««u ^m^m^mm^^zm^xm^vtzmm 

zs-)V\Z. ME!M::H5£$n, ttES^rlRloW^ctOffl: 
SS^iir^n, ltEX»J-^Ol(i:»it5* 1 ©8 

x^xhyi/-h<h, «Exu-yi:iftsn, JidEX 

40 ^X h^I/"hCDm2CDg^fn]CD^mO±tC^0 

8SISt4X7Xh^>at, MEX^X h7 p ^'-h 
*5J;tf^i^^EX^X h^->3.(D^jA^D^«^®iCci: 
OS^^n, HEff*l«©Hon«HC»«"rsi«E«t 

KW^BEJU-rsMjft&W-rsajR^V^Wi:, f&EX 
^X hyi^— h^MEX^X 

icJ: 0 ^ J: *flf * lc<k 0 fcflMKfil 
Jtsn*, WE*ttOV^»»rt<z>*«:«i»»t*-gr 

50 tr, ffifc$fo&3-~v h£>£zfmmttzs—)Vo 
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2] A-Fr^^? F^-f :/Xfcf>F;P© 
fc&wSEfrXl^F^Tir^t/UTfc^T, ^-Xt, 

14, MEHKHftsn, iwaxu-^o]iit*nrr«iB 
jrr*x^x Fr/i'-F^ Mexu-ytrs^sn, jo 

xh«^imx7Xh^^ ntfEx^xb;/ 

l'-hfttt»#lftfcBA, ttEX7Xh:/l'-F*$«fctf 

K«fcD»**n*JBio«nit»^— Miami ©a 

HJ:D«»»«ff»-rs»2©Hi»»^-;i'i:, MEM 
i©^— ;^J:r/S9E»2o^— ;n^^tt«b, ffiEtt 

l:fc<fctf?f§2©X^X htt^TKitUt^^ M 

#xtr>F;K7ir>:/u. 

im^tmi 3] MEtt©«oo«fE^-xtcH«sn 
fcSSfa'f^Tt^^'J^ 1KrEA:/©rt«©»Rtt 

E«<Z>«#:Xt:>F;WT"fe>^U. 50 

[is*^ i 4 ] ikes 2 co ->-;i/«, mess i © is— 
;^&«*>«nfc^^-^«s<z>io{i»»-rs»5^ 

ME«*cfctfffl»EXU— 2^©*hnjLT®*r£P3 
t^iBi:±0»f)tsn, ttE«5V>PR«*Eu 

[«*S1 5] ME^©^— ;P©fflESfe^*«*£ 

MEm i <d^— ;^6«infc«rE^ir— ^;h*s^oih 

©> ttB»**tfl!»EXU--^C*ViT«)t*tl*J«* 49 
■flHf©&»©V*#»***tr, »*I14I:E*(D 

HfWMl 6] MB* 2©^— ;i/©HH^©*5E*J£ 

»*^1 5 KE«©«S#X K > F U . 

[Bt#* l 7 ] MESH 2 ©^~;i/©ME^ffifJ©^1r 


#$§¥8 - 1 0 5 4 4 6 

jw©«rESRtt© v^»©» tffirsffirEtt©» 2 
*t»H^©*J4:HDi&^rT*si«&a)fr*, me 

*M3<fctflt8EX^X h^>a0, 2-DO^[pJbTffi-r^> 

&6© 2 acWfci/— Jl'fc 3 £ MBKV)«*ttl^ 
«B^©1»E*12:B □©*«<!: 0«^*«Ktt«t-45, 
2tcE*©dSE*Xt!>H;^T-ir>^ , Jo 
[1*^2 0] ^g^©fffE*irwa«> ffirEflMsJ: 

*ftsn**«©ffl**y*>h*-M>s ttrESfrxt: 

£«5rTS* i»E«*J:tflWBX7Xh^3.©*JiaT 

BWi©fflBfc:BMB] 
[0 0 0 1] 

[K»BilS©#Rg] £©tBW*, 1995^7^210 

iMM7 U >^ X^X t!> Fil/7t >^U (Se 
If-Contained Hydrodynamic Bearing Unit) J <LjH£tl 

tt&mw- 7-185407 ichxu ^(omm&^miz 

[0 0 0 2] 

WJCtt, £©3891 li* A— F5^f X* F^ !/©lHrtKr 
^X^X^>F;i/WTfflV^©JC5BbT^^iS#:|ftS^L 
~y h CiL, :oa-yhH it^**cfctX^«*© 
afflict r)««WftB»»->-U >^^to 
[0 0 0 3] 

W89J©**] 3>1irL— *A— FfVX* F^-f:/© 
S&^e«fi£K:RT*- tt3©*»fceHT*K^*e« 

3Sft©tc^fflv^n«)SWsxfcr>F;u©a^b<^: 
r. 

[0 0 0 4] SfEfr«S^:i:©#««ttS©ffiffl^ ±T 

j£^fc«jiB&:BKb»3. ftfttt£©%£ttKamtt. 
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[0005] a-f^ x^ \z?<i7mmz$>»z>ffi<* 

mrzrrz^\zmmizmm^m^u^n{tu^u^ 
[0006] &mj£ffifcmg:^—y hcDTztixDmrntiis 

\Z£ o^»^n^^m«co^ft:w^stnosii^$r^ 

[0 0 0 7] *ff-/V>-JHail5azy Fa*tfcltb 

[0008] 3iitt^-;Hi ^K?E*fr(Dt>c!iT«n 

[0 0 0 9] 5*>fX£ F^-f :/XbT>F;P<BI§nEMW* 30 

[0010] lar^^Ktf^cfci^JHSW^Jin/*^^^ 

[0 0 11] 

[SWO«Sl Z<DftW<D— ftSW&SWte, *fT&WCE> 4? 

[0 0 12] ^cO^offiOgW^ 3>tf^— 3^A— 
Hf^X^ F^-f^x>rX^Xtf>F;K^^56co3feS 

[0 0 13] u©»W0<fc?)I*WJ5:l«H A- Fx 
F^<^cD-x><x^xtf>F;^<i:t/ c e— 


4$P§¥8 - 1 0 5 4 4 6 

5 

[0 0 14] ^O^^CD$eiCte0)gWi^ S5#:(ftSrL 

h<D%T<Dftttmu®m\z&r)K&2nz&<bti* 

[0 0 15] ^(Z>»^©$e»JC«(DB»tt, 2^(0^^ 
-tJHI5ffl©«*$nfcX;^i:«SyXfA^18 

-rz>ftmm&£&»sm\z'rz> ioox7Xhyi/-h^ 

[0 0 16] ^©58W©S5l:«©|»lt IftS^Lny 

[0 0 17] ZKDmm<Dl-D<Dm\Z^X, s&fcm^ 

f4«*^X7Xhyi/-hH ttlcH^^nttlt^T 

ft<£>il®£WU Sl<oSftX7XhttS$jfitt5« 

>yj*»j«U »JK0>«*^In)OX^XF^l/-FW 
m 2 <oa*r6jo*ffio±t» 0 z.titto&i,xwTz>1b 

<M»»©fc»O»l<0i/— *ltClM8L&X7X 
Ftt^ctt^X^X F^3.<DB*UTffi-r*«»t3cfc 

Site, tfttffiT^-X^ «2©«flcX^XF«lS<0 

#toK:4mr*MA£&*r*. *w»*b<tt* x^ 
tcMtfsa**^ mi<DZs-)v&mmmzj:Y)ffiit2 

DC^7yIlXlf>F;R^^<i:OT-^H ^tb 

fe&t>nrz&mmxmv7T±>7 i ) ic^ltx u 

^*ft6tffca£ft:^ir--^;P*«ttXX5X MUSK* 

[0 0 18] ZL<D&m<DC<Dm<DMm'tZ>ftWLtl>T, 
m 1 >— MZtiUHT 2 ^CW^v-^^lftW btl 

£ 0 2#CW&5'— «*WX7Xh^>a(D, 2 

(Dtzib^tif)mm^(D/m^y^mm^-)v\zmr. 

AU77/^#, 2^W^^>-^^^WfflCO^^-fey^ 
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[0 0 19] Z<D5&m<DZ.<DW<D2t>\ZMmTZ>ftWL£ 

i -D<D^-?$m^s x^^irrs^ 7.z)\zr*^ 
t^o 2 t>\zz<F>m\z&^~r:, DC^7yitxt:>H^ 

T^>^i^i, x^A^ort<M£>pmgl;:@ 
[0 0 2 0] CO^HJOrcD^J^jOliaT^^^U 

mmtt&'mzmftis~cm2 (Dis-Mzm-?* /vjyy 

^$n#^o ®2cd>— - m2co>— ^ 

t m i £ «tt£ ^ — £ o> 

[0 0 2 1] ^CD^H^COiin^CD@W^^tX«fi^@W, 
[0 0 2 2] 

xnt, ^— x i 2 icH^sfta^B i iz^nr^ 

£~V±Jy\ZMZfZ>mi 4 LZ-StS. 0iZU^16 
tt, « 1 4 1 7 U 1 6 t 'J 7 7 >X 

wi ioHooe*a:*B#waiirtes^ia^-r<&. 
wtz&mm-cwi 4{c@^$n^o X7xh^i/-h 

te, ^l^$n^><fc^iC, Ml 4(DI«0I4 2IC& 

1 lc*f LTSit*¥Bf 2 ^0>8MK<Dffi£«jrr 

X7Xh^20H SmSf»J4 4TXU- 
71 6\Zfflfe°2n. *OX7Xhyi/-hl80±C^ 

tfi* n&ftmte£<Dmt<D&ffi\Z&K)m&3-~yh\Zl6 

mznnzo H4^x7Xh^-M8iiaft 


WM¥8- 10 5 4 4 6 
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[0 0 2 3] *SP3«O^A^2 6«U X'J-^l 6 (C 

\zmifz>mfrmteznrzmmc>, io*fcnwa±o 

te> BgbfcHSf 7ir>yj 3 0 <h, @^Tir>y r 
U 3 0©^«©«ttffit«»LTB!rslEl«»tt«5 3 
2tmo I^ai6U>^3 4H 8R«0*^« 

tear s z. tan-esa^* o \zmm.i/-)i k 

[0 0 2 4] i/'J>^16H *ft<tt)l^t- 
t;^2 2$^ ^1 te2^0^-^;i4ft^2 2 
£jRU ^(DT*cDfeCD^v'U>^l 6C0T^«aCOi> 
— ;HH«lCS[«l»»bT*5 0, -tt0«*©t>O«, X^ 
Xh^U-h 1 8<DT*ffifctft»»«UT^<&. v^- 

« 1 4 o ©x u i 6 omficftiat si 
ttt 1 4 K»«-r*a»£»dc"r*. 

[0 0 2 5] X7Xh^M 8tt, a^^««HDX 

-r-Sct^^ /i^->fc£n#<5o x7Xh^2o 
+»a^u77>xMm7Xh^-H8 

©_U;:Hj£3n, l*X7XhtS6 0^t5^ 
— M 8^5<tr/^->OL2 0<7)£v&^®<^ T^X^Xh 
6 2 *»dE*T«>^U— M 8 *5cfctfX U — :/ 1 6 CO 

[0 0 2 6] £<D«E#M§^X^Ate, _h«$/-;V3 6 
^JctTF*^-;!^ 8 S-^tr. ;Wi, *fti4<hx 

[0 0 2 7] 3TH2S#it5t» ±eBv-;i/3 6 

tt, »i<d^— ;^«fctf2 5*:Mfe^— Jgico 
s^— x^x hr/i*-— h i 8:fc«£tfx^x h:7->:x 

2 0 CDflv&ffiraiC -tO, ±^X7Xhi§6 0OgS 
tl^o X7Xh^l/-H8*WX7Xh^>a2 0 

mi&rrz>ftM#&ft*iz*b\z. &iL<Dffi\ZT-/mj:'£ 
n^>o VWSH4 0H Ml 4tcB-r^^-xi:, ± 
*x^x hw^6 oo^iR»3JRttf*]ijftt&*r-r*. 
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flsbT^fc^-frraiiSffllR* tc^O, 
if^LTV^i^H il4tXU-^16i0lBOi 

[0 0 2 8] m2 \Z^n&£olZ, BftNUIl x 
^X h:7V-h 1 8(DTffi^ficB^3b1i$n^S4 2£ 

ftS**T*X9X h#U7^>X«fcD%>±*X^X 

*r*v*»ftii4 0]Wiiii*rKJ:Di5»&n*t, * 

[0 0 2 9] 2 ^Mfc^— (ftl 4C0R-TV^ 

r^#^B4 7 tfcj:o*5ean«iitto*j2:*i«4 6 
«u *n£±0attt<&*j£ffii»4 6&«jrr*. ^Bi 

4 6ttV^»ffiBfc4 0©^JCg*ftn?^«fcft«ID 
U -ZMtti)?*/* 2 O^ttl 4fC**bTHBE-rsm, 

cfc0ai«4 0£5l*K3ft*. il4feWya2 0 

hu *jEa«4 6 fttt^T*mfcn««4 9 *««u 

^u77>fM 9 o mcomm-vtem i jp4 

p*t*t£S§ i ©^-;i/cd««4 o 
a*a*. v?fi4 0iinit^y3>it -*g<z> 

4 6 OPggPTCD^ 1 (Dz^—)Vm0 4 1(D2 ~D(DWmz£> 

V?fl4 0CD^->zl^7 0, iAff^iORt^ 

4 7 <Dm&t\Z& D , MP 4 1 
a*#»:*:U afttttffll 1 <^>-^4 0 ©»«fcfflft 

[0 0 3 0] B»»*B&fcJ:> X7Xhyi/-M8©« 

Mtxu^i 6©»*rssitt<oiHi*tcoia©aitt 

4lC^^TSS5tl^o »1 4tCffi»b&, 

/h$^aittsiB6 6#«w-sn*. nwa^ttfii 

««:»»Tr*)<fc^. SK2 0 -3 0t>f#7X (c 


(6) W8- 1 0 544 6 

[0 0 3 1] S3 ch> T«BSB»»'>-^ 3 8 

iCfc^T* ^i5 0H |14^WX'J-^16fn 

SSSns. ltt?L&. Sffi5 lttlMCWll 1 8 
SOM^Ml, 3lfflgil 1 £i®9. 

5l8G>ft|g&JiMS"r*. ±*S/-;i/3 6©2*W^y- 

■S»l«)SMt-6, V¥f«^:^tSIt5 4l: 

5 0^^£cD|iPSgBcD-^(Ditg<D®^5 2^0^^ 

*r<Dit&mi&toi 4tc*r*r^xu-^i 6<£> 

5 4 at**»^l£teV^*» 5 4 £T?CD#J##<D 
i@£ 5 4 *tftVi*^fctt) T&is-JlQm 5 0 £T(D#<J 
tt, ±»->-;W3 6TfflV^nM'J77>fM9 OlC 
\Z, TJjz/—)l3 8 (D—?£<D¥%<D&m 5 2\ZZl—J->< 

>tfzn%z> 0 nu77>rM9 o tUT«»8£is 

Jtelr*«fc5fcfc<0j&««;*n£. ^A*- (Nyebar) (S 
•ISA) /I U77^f ;^»»3»JlfflaW{Rfl) 1^ 

So 

50 [0 0 3 2] mwmm* *U»3B> *fc««SBB»/ffih 

wtffCcfcDdSfe&n-s*^ _tgpomio->-;i^4 o 
#x^o fii o->—;v4 on<D&wzzm\z. x^xh 

^I/-h 1 8 3&5K&$n§il 4±CDS4 2CiO> ^ 
tt^tlS. Sl©->-;H|D4 lTCDUfcl 443<fctfX^ 
X h^zt 2 0 Of-At^i/a >*Ci; D#;t £>n£ig 

40 [0 0 3 3] ±^2*«^y-;Wt frit^ffiOW, 

§ i ^ ^ tt> mmz&vmi&is ntzmfctt u^mz^iz 

: r—n^nti^—)Vm.W^M4 7&&TS4 8lCJ:D, n 
1 CD^-;l/^K4 0 K«P bite 

[0034] rt^tc *^ $ nftmfi*ffi7Ltt&&m 
*o«*$T*^t-t;i/«S2 2 o^tiiet" s ^ t 
59 4awtt&n*»*fctt, a*o»fp©iiB, T^att» 
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[0 0 3 5] N3£OlM», ±«, T*»«trrF 

5 4£&£T£^M&£tffC3fcjA£Bil4 6£>£tf5 0 

[0036] zKD&sizzLORm&m&m&wiyiisft 
[si] 



(7) )$|?8- 1 0 5 44 6 

[01] c©»WOiWfctt3«MWi«a.r:?f h£JflA 

[02] 01 ^j8*>n^±*»»«>'-;WH«©«»o 
[0 3] 01 Kjt*n/tT3E«iai»^--jwi«©«»a) 
[«hw>wh] 

10 «E«ftft3.-yh 

14 H 

16 

2? 18 X^Xh:/!/— h 

2 0 77Xh^/a 

3 6 

[02] 
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<72)5fi9i# ->^*-/\* - ^:c> 

7*U#'&*5U 94536 *ij7*A-7 

3166 


T^U*-&*H, 94040 AU7*^-7 
«>x>f, 2163 
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3.1n the drawings, any words are not translated. 


An epitome 


(57) [Abstract] 

[Technical problem] The liquid bearing unit which has the structure which contains lubricant effectively in a 
bearing unit under all actuation of a disk spindle and a motor and non-operating conditions is offered 
[Means for Solution] The liquid bearing unit 10 is a shaft and a sleeve which is arranged pivotable and specifies 
two or more journal bearing to a shaft, The direction thrust plate of an annular axis which is fixed to a shaft 
and forms an axial subassembly, and has a sleeve shoulder and the facing direction side of the 1st path and 
specifies the 1st thrust bearing, A thrust bush which is fixed to a sleeve, forms a sleeve subassembly and is 
on the direction side of the 2nd path of the direction thrust plate of an annular axis, has the facing bearing 
surface with this, and forms the 2nd thrust bearing, Including a seal of fluid lubrication material, a motor and 
fluid lubrication material of annular V typeface Mizouchi who adjoins a shaft, lubricant is capillary force when 
there is no rotation, and if there is rotation, it will be held in a home position with centrifugal force. 
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CLAIMS 


[Claim(s)] 

[Claim 1] A liquid bearing unit characterized by providing the following A shaft A sleeve which is arranged 
pivotable to said shaft, specifies fluid journal bearing which collaborated with said shaft and set one pair of 
gaps, and specifies an annular lubricant path between fluid journal bearing which set said one pair of gaps A 
thrust plate of the annular direction of an axis which is fixed to said shaft, forms an axial subassembly, has the 
surface of the 1st direction of a path which meets a shoulder of said sleeve, and specifies the 1st fluid thrust 
bearing It is fixed to said sleeve, form a sleeve subassembly, are on the surface of the 2nd direction of a path 
of a thrust plate of said annular direction of an axis, and it has the bearing surface which engages with this and 
faces. It is specified by the annular wall surface of end breadth of a thrust bush which specifies the 2nd fluid 
thrust bearing, and a thrust plate of said annular direction of an axis and said annular thrust bush. The 1st seal 
for fluid lubrication material which adjoins said shaft, is located and is specified to annular V typeface Mizouchi 
who has top-most vertices which align substantially as said 2nd fluid thrust bearing, A means to rotate said 
sleeve subassembly to said axial subassembly and to give turning effort, Fluid lubrication material which is 
located in said annular V typeface Mizouchi, is held in a home position according to capillary force when there 
is no rotation, and is held in a home position according to capillary force and centrifugal force when there is 
relative rotation between said axial subassemblies and said sleeve subassemblies 

[Claim 2] Fluid journal bearing which said shaft specified a shoulder of the direction of a path in which a thrust 
plate of said direction of an axis is located, and set said one pair of gaps It is the liquid bearing unit according 
to claim 1 to which it is specified 1st with a radius of said shaft longer than said annular V typeface slot of 
said 1st seal, and the 2nd radius of said facing shaft, and said annular V typeface slot extends inside in the 
direction of a path exceeding said 1st radius to said shaft. 

[Claim 3] A liquid bearing unit according to claim 1 which contains further a-like secondary seal for said 1st 
seal formed of the two truncated-cone surfaces, said shaft which specifies an opening which has a narrow 
throat field contiguous to said 1st seal, and has the Suehiro opening to the perimeter, and said thrust bush 
which counter and face. 

[Claim 4] Said Suehiro opening to the perimeter is a liquid bearing unit containing an opening segment of an 
outs.de specified by cylindrical surface which said shaft and said thrust bush counter, and faces according to 
claim 3. 

[Claim 5] A liquid bearing unit according to claim 4 which contains further a barrier film material by which 
coating is carried out on circumferentia which said shaft which specifies an opening segment of said outside 
and said thrust bush counter. 

[Claim 6] A means to give said turning effort, including further a disk hub which is fixed to said sleeve and 
supports at least one data storage disk It has a stator of a magnetic opening fixed to said shaft, and a winding 
And a liquid bearing unit containing a DC-brush-less spindle motor which has a rotator containing an annular 
magnet fixed to a strong magnetic-flux return ring which meets said magnetic opening and is fixed following a 
cylinder wall inside said disk hub according to claim 1 . 

[Claim 7] Specify an opening which has the Suehiro opening to a narrow throat field and the narrow perimeter 
which adjoined fluid journal bearing which is separated from said 1st seal, and adjoined said fluid journal bearing 
which is separated from said 1 st seal. Said narrow throat field is a liquid bearing unit according to claim 1 
located in a radius longer than a radius of said Suehiro opening to the perimeter, including further the 2nd seal 
formed of the two truncated-cone surfaces, said shaft and said sleeve, which counter and face. 
[Claim 8] A liquid bearing unit including V typeface reservoir for fluid lubrication material specified in said shaft 
and said sleeve between said journal bearing which is separated from said said narrow throat field and said 1st 
seal of the 2nd seal according to claim 7. 

[Claim 9] Said Suehiro opening around said 2nd seal is a liquid bearing unit containing an opening segment of 
an outside specified by cylindrical surface which said shaft and said sleeve counter and faces according to 
claim 8. 

[Claim 10] An opening segment of said outside of said 2nd seal is a liquid bearing unit containing a barrier film 
material by which coating is carried out on said cylindrical surface of said shaft and said sleeve which counters 
and faces according to claim 9. 

[Claim 1 1] A liquid bearing unit and a lubricant seal which are characterized by providing the following A shaft 
A sleeve rotated to said shaft is included. Said shaft and said sleeve Fluid journal bearing which set two or 
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more gaps is specified. Said shaft further It has a cross-section size which specified a shoulder of the 
direction of a path contiguous to one outside of said journal bearing, and decreased exceeding said shoulder in 
the direction of an axis. Further said liquid bearing unit and a lubricant seal A thrust plate which is fixed to said 
shaft, can double a location by shoulder of said direction of a path, has the surface of the 1 st direction of a 
path which meets a shoulder of said sleeve, and specifies the 1st fluid thrust bearing A thrust bush which is 
fixed to said sleeve, is on the surface of the 2nd direction of a path of said thrust plate, has the bearing 
surface which engages with this and faces, and specifies the 2nd fluid thrust bearing It is said annular V 
typeface Mizouchi's fluid lubrication material which it reaches according to centrifugal force between relative 
rotations between said 2nd fluid thrust bearing, annular V typeface slot which has top-most vertices which 
align substantially, and said thrust plate and said thrust bush, and is held in a home position according to 
capillary force by being specified by the annular wall surface of end breadth of said thrust plate and said thrust 
bush, and having said shaft contiguous to an outside of a shoulder of said direction of a path, and the facing 
base. 

[Claim 12] A fluid spindle assembly for a hard disk drive spindle characterized by providing the following The 
base A shaft fixed to said base It is the thrust plate which said sleeve holds a disk hub and said shaft and said 
sleeve specify fluid journal bearing which set two or more gaps including a sleeve which is on said shaft and is 
rotated to said shaft and base, and said fluid spindle assembly is further fixed to said shaft, has the surface of 
the 1 st direction of a path which meets a shoulder of said sleeve, and specifies the 1 st fluid thrust bearing A 
thrust bush which is fixed to said sleeve, is on the surface of the 2nd direction of a path of said thrust plate 
has the bearing surface which engages with this and faces, and specifies the 2nd fluid thrust bearing Said 
thrust plate is exceeded in the direction of an axis. The 1st lubricant seal formed of annular V typeface slot 
which has top-most vertices which are specified by said thrust plate and the annular wall surface of Suehiro 
of said thrust bearing, have said shaft and the facing base, and are converged in the direction of said 2nd fluid 
thrust bearing. The 2nd lubricant seal which is formed between said shafts and said sleeves in a location of the 
direction of an axis separated from said 1st lubricant seal to the opposite side, and holds lubricant according 
to capillary force and centrifugal force, Lubricant which works by the 1st and 2nd thrust bearing in a row by 
fluid journal bearing which was located in said 1st seal and said 2nd seal, and set said two or more gaps 
[Claim 13] A fluid spindle assembly according to claim 12 which contains further a DC-brush-less spindle 
motor which has a stator coil assembly fixed to said surrounding base of said shaft, and a rotating magnet 
assembly fixed to an annular wall inside said hub. 

[Claim 14] Said 2nd seal is a fluid spindle assembly according to claim 12 which is formed of the two 
truncated-cone surfaces, said shaft which specifies an opening which has the Suehiro opening to a narrow 
throat field and the narrow perimeter which adjoin one of the journal bearing which is most separated from 
said 1st seal, and said sleeve, which counter and face, and is located in a radius with said narrow throat field 
longer than a radius of said Suehiro opening to the perimeter. 

[Claim 15] A fluid spindle assembly including V typeface reservoir for fluid lubrication material specified in said 
shaft and said sleeve between said journal bearing which is separated from said said narrow throat field and 
said 1st seal of the 2nd seal according to claim 14. 

[Claim 16] Said Suehiro opening around said 2nd seal is a fluid spindle assembly containing an opening 
segment of an outside specified by cylindrical surface which said shaft and said sleeve counter and faces 
according to claim 1 5. 

[Claim 17] An opening segment of said outside of said 2nd seal is a fluid spindle assembly containing a barrier 
film material by which coating is carried out on said cylindrical surface of said shaft and said sleeve which 
counters and faces according to claim 1 6. 

[Claim 18] Fluid journal bearing which said shaft specified a radial shoulder in which a thrust plate of said 
direction of an axis is located, and set said two or more gaps is a fluid spindle assembly according to claim 12 
specified 1st with a radius of said shaft longer than a slot of said annular V typeface of said 1st seal and the 
2nd radius of said facing shaft. 

[Claim 19] Said narrow throat field is a fluid spindle assembly according to claim 12 located in a radius longer 
than a radius of said Suehiro opening to the perimeter, including further aHike secondary seal for said 1st seal 
formed of the two truncated-cone surfaces, said shaft which specifies an opening which has the Suehiro 
opening to a narrow throat field and the narrow perimeter contiguous to said 1st seal, and said thrust bush 
which counter and face. 

[Claim 20] Said fluid spindle assembly is a fluid spindle assembly according to claim 19 which contains further 
a barrier film material by which coating is carried out on circumferentia which said shaft which specifies an 
opening segment of said outside, and said thrust bush counter further including an opening segment of an 
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outside specified by cylindrical surface which said shaft and said thrust bush counter, and said Suehiro 
opening to the perimeter faces. 

[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Reference of related application] It applies on July 21, 1995 and this application uses that indication here by 
citation in relation to Japanese Patent Application No. 7-185407 entitled "non-equation-which-is-separable 
fluid bearing equipment and a non-equation-which-is-separable fluid bearing disk spindle assembly (Self- 
Contained Hydrodynamic Bearing Unit)." 
[0002] 

[Field of the Invention] This invention relates to a liquid bearing. More specifically, this unit shows positive 
lubricant sealing by application of centrifugal force and capillary force about the liquid bearing unit suitable for 
using this invention within the rotation disk spindle of a hard disk drive 
[0003] 

[Background of the Invention] Development of a computer hard disk drive requires always increasingly more 
high track density, fewer acoustic noise, an impact, and the higher reliability under oscillating active jamming 
The property which is not desirable as for ball bearing spindles now used, such as high resonance frequency 
resulting from the defect of bearing, loud acoustic noise, and a large non-repetition deflection, imposes a 
severe limit on the capacity and the engine performance of a drive. 

[0004] Use of non-contact bearing, such as a liquid bearing, can conquer the limit described in the top. The 
perfect film lubrication of a liquid bearing shows a remarkable small non-repetition deflection and acoustic 
noise, and the higher attenuation brings about resistance more to an external impact and vibration. 
[0005] Arrangement of the liquid bearing system in hard disk drive environment needs to carry out the seal of 
the lubricant to the interior of bearing structure certainly under all actuation and non-operating conditions, in 
order to prevent the performance degradation of bearing, and contamination of a drive. To coincidence, a 
bearing system must be able to be simply manufactured, in order to satisfy the requirements for cost. 
[0006] The approach of before in layout of the lubricant seal for a self-warehouse type liquid bearing unit 
includes recycling of the overall flow of the lubricant driven by the centrifugal force and the pumping slot 
which are produced from relative rotation of the component which constitutes a capillary tube seal and/or the 
surface tension of a trap, a ferromagnetic seal, a flow recycle path, a whorl or a herringbone pumping slot and 
a bearing unit as a result. 

[0007] It is indicated that a capillary tube taper seal is effective when the bearing unit has stopped. However 
when a capillary tube seal was used under a dynamic operating condition, in order to balance the whole seal 
pressure, the path or pressure port of a flow had to be prepared. The path of these flows is difficult to 
manufacture, and it is expensive, and those effects will decrease, if the magnitude of a bearing unit (and the 
path itself) becomes small. 

[0008] a ferromagnetic seal — the basis of thermal-expansion conditions — leakage — being easy — things 
are proved. On the other hand, as for the pumping slot, bringing about the intake which is not desirable as for 
perimeter air is shown during actuation, the flow of local lubricant sake — be — the overall flow covering the 
whole structure of a bearing unit sake — be — the recycle path of a flow is quite difficult to manufacture, 
consequently the prime cost of a liquid bearing unit becomes high. 

[0009] If the rotational speed of a disk drive spindle increases, the centrifugal force applied to the lubricant 
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inside a bearing unit will increase, the surface tension of the capillary tube seal by which the taper was carried 
out by that cause to the conventional outside will be conquered, and the pumping of the lubricant will be 
carried out out of a bearing unit, and it will decrease. 

[001 0] The demand to the liquid bearing unit and seal which conquer the limit including leakage/reduction of a 
high prime cost and lubncant and which were improved which is not solved an old place still remains. 

[Summary of the Invention] The general purpose of this invention is offering the liquid bearing system [ be / 
S?ioi n ^f 6 ] effect ] ve L considering costs which conquers a limit and defect of the advanced technology 
L0012J Other purposes of this invention are offering the liquid bearing system by which it was improved for the 
disk spindle of a computer hard disk drive. 

[0013] The more concrete purposes of this invention are all actuation of the disk spindle in a hard disk drive 
and a motor, and the basis of a non-operating condition, and are offering the liquid bearing unit which has the 
configuration which contains that lubricant effectively inside a bearing unit 

[0014] The purpose of further others of this invention is offering the lubricant containment device it having 
been improved using the centrifugal force generated by relative rotation of the element of a liquid bearing unit 
and including lubricant in bearing. 

[001 5] The purpose of further others of this invention is offering the liquid bearing layout using one thrust 
plate which makes possible the span to which it increased between two journal bearing, and angle rigidity 
which a bearing system's accompanies. 

[0016] The purpose of further others of this invention is offering the liquid bearing layout which does not use 
JnSi^S . !" a x bearing unit ' lessens the difficulty of manufacture by that cause, and lessens costs 

LUU17J In one example of this invention, a liquid bearing unit contains a shaft and the sleeve arranged pivotable 
to a shaft. A sleeve and a shaft specify the fluid journal bearing which collaborated and set two or more gaps 
It is fixed to a shaft, and the thrust plate of the annular direction of an axis forms an axial subassembly has 
the surface of the 1st direction of a path which meets the shoulder of a sleeve, and specifies the 1st fluid 
thrust bearing. It is fixed to a sleeve and a thrust bush forms a sleeve assembly, it is on the surface of the 2nd 
direction of a path of the thrust plate of the annular direction of an axis, has the bearing surface which 
engages with this and faces, and forms the 2nd fluid thrust bearing. The 1st seal for fluid lubrication material is 
specified by annular V typeface slot formed of the portion which the thrust bearing which adjoined the shaft 
and a thrust bush adjoin, and faces. V typeface slot has a shaft, the facing base, and the top-most vertices ' 
converged m the direction of the 2nd fluid thrust bearing. A shaft may bring about excessive centrifugal force 
during rotation, when the 1st seal is preferably filled with the direction of a path in which alignment of the 
inferior surface of tongue of a thrust plate is carried out by lubricant including the stage which extends 
outside. Motors, such as a DC-brush-less spindle motor, rotate a sleeve subassembly to an axial subassembly 
with the angular velocity defined beforehand. Annular V typeface slot, a fluid journal, and thrust bearing are 
filled up with fluid lubrication material. Lubricant is held in the home position in V typeface slot seal according 
to centrifugal force when there is rotation with between capillary force and a subassembly. [ relative when 
there is no rotation J 

[0018] In addition to the 1st lubricant seal, a-like secondary seal is prepared as a feature to which this 
example of this invention relates. A-like secondary seal is formed of the two truncated-cone surfaces a shaft 
and a thrust bush, which counter and face, and these surfaces specify the opening which has the Suehiro 
opening connected with the narrow throat field contiguous to the 1st seal, and the perimeter. A narrow throat 
field ,s located in a radius longer than the radius of the Suehiro opening to the perimeter, therefore centrifugal 
force returns the globule of lubricant to V typeface slot seal. Coating of the barrier film may be carried out to 
the c.rcumferentia which the shaft and thrust bush which specify the opening segment of the outside of a-like 
secondary seal countered. 

[0019] As a feature relevant to the pan of this example of this invention, it is fixed to a shaft and a liquid 
bearing unit includes the disk hub which supports at least one data storage disk. Furthermore in this example 
a UO brush-less spindle motor has a rotator containing the annular magnet which meets the magnetic opening 
fixed to the strong magnetic-flux return ring fixed to the cylinder wall the stator of the magnetic opening fixed 
to the shaft, and a winding, and inside a disk hub. 

[0020] As another related feature of this example of this invention, a liquid bearing unit contains the 2nd seal 
which adjoined the journal bearing which is separated from the 1st seal. The 2nd seal is formed of the two 
truncated-cone surfaces of the shaft and sleeve which specify the opening which has the Suehiro opening to 
the narrow throat field and the narrow perimeter which adjoined the journal bearing which is separated from 
the 1st seal which counter and face. A narrow throat field is located in a radius longer than the radius of the 
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Suehiro opening to the perimeter, therefore centrifugal force shows the globule of lubricant to it and it is 
returned to the 2nd seal. Coating of the barrier film may be carried out to the circumferentia which the shaft 
and sleeve which specify the opening segment of the outside of the 2nd seal countered. The 2nd seal mav 
include V typeface reservoir for the fluid lubrication material specified again in the shaft and sleeve between a 

rnnofi V narr ° W Sea '' and the journal bearin e wnich is separated from the 1 st seal 

[0021 j It will be understood more completely and these purposes and other purposes, the advantage aspect of 

affairs and the feature of this invention will be evaluated, if detailed explanation of the following desirable 

example shown in relation to an attached drawing is taken into consideration 

[0022] 

[Detailed explanation of a desirable example] When drawing 1 is referred to, the liquid bearing unit 10 which 
incorporated the principle of this invention includes the shaft 14 prolonged up in the sense which was fixed to 
the base 12 and the base 12, and was shown in drawing 1 . The rotation sleeve 16 is equipped with path 
clearance sufficient between a shaft 14 and a sleeve 16, fits in closely to the fixed shaft 14, and enables free 
surrounding relative rotation of the rotational medial axis 1 1. the annular thrust plate 1 8 — a press fit — or it 
is fixed to a shaft 14 with suitable adhesives. A thrust plate is contacted and located in the annular shoulder 
42 of a shaft 1 4 as shown in drawing 1 . the field where the field located below a shoulder 42 among shafts 1 4 
is located upwards - a little ~ or - it has the big diameter. A thrust plate 18 specifies two annular fields 
fl !u 8 pe [ pe " d ' c rt ular P |ane to a ™<* a ' axis 11. It is fixed to a sleeve 16 with the suitable adhesives 44 
and the thrust bush 20 is on a thrust plate 18, and completes a liquid bearing unit. Next, a bearing unit may be 
filled up with suitable lubricant by Prior arts, such as vacuum filling. A shaft 14 and a thrust plate 18 can be 
formed from the hardened tempered steel alloy, and. on the other hand, a sleeve 1 6 and the thrust bush 20 
may be formed from bronze. 

[0023] A hub 26 supports one or the rotation data storage disk beyond it of the repeated array which fits in to 
a sleeve 16 and is prolonged in the upper part from the one-lower part flange 28 outside a hollow cylinder A 
spindle motor contains the fixed stator assembly 30 and the rotation annular magnet 32 which is close with 
the pole face of the outside of the stator assembly 30, and faces. The annular ferromagnetic ring 34 gives 
magnetic shielding so that the flux return path to the mutual pole face of the annular permanent magnet 32 
£oo;-. e g ' Ven sus P ens '°n magnetic flux from a magnet 32 cannot reach a data storage disk 
L0024] In the cylinder 16. including at least one journal bearing 22. drawing 1 shows two journal bearing 22 the 
thing of the lower part adjoins the seal field of the lower part edge of a cylinder 1 6 directly, and the thing of 
the another side adjoins the following table side of a thrust plate 18 directly. Journal bearing can be ° 
pattemized so that suitable machining technology may prescribe the pumping slot or other pumping patterns 
which form a herringbone, and these operate so that the pumping of the fluid lubrication material which 
accompanies rotation of a shaft 1 4 of the surrounding sleeve 1 6 may be carried out. During actuation of a 
liquid bearing unit, a sleeve 16 forms the opening which adjoins a shaft 14 over the vertical field 24 inside 
whole, in order to specify and prepare the lubricant reservoir for supplying lubricant in the bearing field 22 of 
the direction of 2 axes. 

[0025] By suitable machining technology, a thrust plate 18 may be patternized so that pumping patterns, such 
as a whorl slot, may be specified. It has sufficient path clearance, and is fixed on a thrust plate 18 and the 
thrust bush 20 enables free relative rotation between the engagement surface of the plate 18 and'bush 20 
which form the upper part thrust bearing 60. and the engagement surface of the plate 18 and sleeve 16 which 
form the lower part thrust bearing 62. Enabling free relative rotation, the path clearance on the surface of 
rnnoLT 18 ° S ° that the deflection of the direction of an axis may be made into min 

L0026J This liquid bearing system contains the up seal 36 and the lower seal 38. Each seal confines bearing 
lubricant in the interior of a bearing system, using advantageously the centrifugal force and capillary force 
which exist in the case of the relative rotation between a shaft 1 4 and a sleeve 16 

[0027] Now. when drawing 2 is referred to. the up seal 36 contains the 1st seal and-like secondary seal The 
1st seal is formed in V typeface opening 40 specified into an inside portion in the direction of a path of the 
upper part thrust bearing 60 between the engagement sides of a thrust plate 18 and the thrust bush 20 In 
order to make preferably the angular domain which forms V typeface opening 40 after bearing-unit assembly 

inu P !u r °J g f 3 thmSt P ' ate 1 8 and the thrust bush 20 is carried out befor * assembly. V typeface opening 
40 has the base facing a shaft 14. and the top-most vertices converged in the direction of the upper part 
thrust bearing 60. V typeface opening 40 is committed as a lubricant reservoir, and the interval when lubricant 
is not operating is held in a reservoir according to surface tension (capillary force) and the centrifugal force 
fi J 1 ce , d as a result of the relative rotation between a shaft 14 and a sleeve 16 when operating 
[0028] As shown in drawing 2 , the fixed shaft 14 has the stage 42 where alignment of the inferior surface of 
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tongue of a thrust plate 18 is carried out. When there is a stage 42, the path lay length of an opening 40 is 
longer than lower part thrust path clearance in upper part thrust path clearance. Consequently excessive 
centrifugal force exists and it is tended to carry out the pumping of the lubricant to the direction of the upper 
part thrust bearmg 60, when V typeface opening 40 which forms the 1st seal is occupied by lubricant During 
usual actuation of a bearing unit, lubricant occupies the length of the abbreviation one half which extends from 
the top-most vertices of V typeface opening 40, as shown in drawing 1 and drawing 2 . 
[0029] A-like secondary seal is prepared in the outside of the 1st seal opening 40 by the annular Suehiro 
opening 46 specified by the truncated-cone surface 48 of a shaft 14. and the truncated-cone surface 47 
which the thrust bush 20 adjoins and faces again. In the cross section of drawin g 2 , the truncated-cone 
surface of a shaft 14 forms the axis of rotation 1 1 and the acute angle of about 1 1 degrees, and on the other 
hand, the truncated-cone surface 47 of the thrust bush 20 forms the axis of rotation 1 1 and the acute angle 
of about 5 times, and. thereby, specifies the annular Suehiro opening 46. While an opening 46 tapers off outside 
in the direction of a path in the direction of V typeface opening 40, therefore a bush 20 rotates to a shaft 14 
any lubricant which leaks from V typeface opening 40 is pulled back by the opening 40 according to centrifugal 
force. A shaft 14 and a bush 20 specify the cylinder wall 49 outside across the Suehiro opening 46 and 
coating of these walls 49 may be carried out with a suitable lubricant repellent or the barrier film 90 The 
centrifugal force to which the Suehiro opening 46 and the barrier film 90 are given by the truncated-cone 
sections 48 and 47 by which drew the lubricant which leaks from the 1st seal 40 in other modes, and the taper 
was carried out to the inner direction tends to put back lubricant to the field 40 of the 1st seal A fixed 
diameter or a continuation of the truncated-cone field 48 is sufficient as V typeface slot 40 and the facing 
axial section. Whenever [ contact angle / of the lubricant in a opening 41 ] increases, and it is made for 
lubricant not to come out to the outside of the 1 st seal 40 with the combination of the axial (or made the 

llu ul l d ° f -f diameter in two flanks of the 1 st seal opening 41 in the throat of the Suehiro opening 46 
the bush boundary 70 of V typeface slot 40. and the truncated-cone field 47 of a bush ' 
[0030] A lubricant reservoir is specified in the annular space 64 between the edge wall of a thrust plate 18 
and the annular depression where a sleeve 16 corresponds. The annular space 66 a little small for the lubricant 
immediately under the lower part thrust bearing 62 close to a shaft 14 is formed. What kind of suitable material 
is sufficient as lubricant. The lubricating oil of the hydrocarbon base which has the viscosity of 20 to 30 
centipoise (cp) at a room temperature is desirable. 

[0031] if drawing 3 is referred to — the lower lubricant seal 38 — setting — an opening 50 — a shaft 14 and 
a sleeve 16 - it is specified by the truncated-cone surfaces 51 and 53 facing each Suehiro. For example the 
surface 51 forms the axis of rotation 1 1 and the angle of about 1 8 degrees, and, on the other hand the ' 
surface 53 forms the axis of rotation 1 1 and the angle of about 9.5 degrees. Like the-like secondary seal of 
the upper part seal 36. Suehiro's annular space 50 has the throat field 56 which forms a lubricant reservoir 
including ubncant and which adjoined the extended partitions 54, such as V typeface slot, immediately. The 
throat field 56 has a radius longer than the field 52 of the fixed diameter of the opening edge of Suehiro of an 
opening 50. therefore has the orientation which the centrifugal force produced as a result of rotation of the 
sleeve 16 to the fixed shaft 14 accumulates lubricant, and returns to a field 54. The interval and capillary force 
which are not rotated accumulate and lubricant is held in a field 54 or an opening 50. The Suehiro opening 50 
gives both centrifugal force and capillary force to lubricant, in order to carry out the pumping of the lubricant 
to the lower part journal bearing 22 and to return it. During the usual actuation, the film of a lubricant is 
prolonged in the distance of the direction of an axis of the abbreviation one half to V typeface slot 54 when 
there is a V typeface slot 54, and in the case of others, it is prolonged in the distance of the direction of an 
axis of the abbreviation one half to the lower seal opening 50 (when there is no reservoir 54 of V typeface 
slot;. The barner film 90 is the same mode as being carried out to the barrier film 90 used with the up seal 36 
and coating may be carried out to the surface 52 of the fixed radius of the lower part seal 38 for the same ' 
reason. What does not let lubricant pass as a barrier film 90 is chosen. The Nay Bar (Nyebar) (registered 
trademark; barrier film material is one of the suitable alternative. 

[0032] When a seal field is occupied by lubricant in the case of dynamic events, such as an impact load 
thermal expansion, or bearing initiation / halt actuation, the 1st upside seal 40 gives excessive centrifugal 
force to the direction of the outer diameter of a thrust plate 18. The excessive space in the 1st seal 40 is 
prepared by the stage 42 on the shaft 14 with which a thrust plate 18 fits in. Increase of whenever [ contact 
angle / wh.ch .s given by the shaft 14 in the 1st seal opening 41 and the taper section of the thrust bush 20 ] 
prevents lubricant moving out of the 1 st seal field. 

[0033] Between quiescent states, a upside.-like secondary seal reaches according to capillary force also 
draws any lubricant globules or lubricant globules which are moving which bounded by existence of a barrier 
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film, and puts back lubricant to the 1st seal opening 40 by the seal boundary surfaces 47 and 48 by which the 
taper was carried out to the centrifugal force in which induction was carried out by rotation, and the method 
of inside. 

[0034] The lower seal which consists of a Suehiro opening 50 equipped with the boundary by which the taper 
was earned out to the inner direction prevents lubricant leaking from bearing similarly by carrying out induction 
of both capillary force and the centrifugal force to the direction of the lower part journal bearing 22. When V 
typeface slot 54 is formed, the lower part lubricant surface remains in the interior of V typeface slot during 
the usual actuation. Increase of whenever [ contact angle / of the lubricant in the lower part edge of V 
typeface slot 54 ] prevents lubricant from moving to the outside of bearing structure. 

[0035] Although the above-mentioned explanation includes the reference to locations, such as the upper part 
the upper part, a lower part, and the lower part, being given only in order to make these reference in 
agreement with a drawing should be understood. This contractor will understand that the principle of this 
invention acquires the equivalent force regardless of the specific gravity orientation of the illustrated spindle 
assembly, and is applied now. One of the clear advantages of this invention is not needing formation of other 
structural features being able to obtain the surface and the Suehiro openings 46 and 50 which specify V 
typeface slots 40 and 54 by the easy conventional machining, and layout desirable now being needed by the 
former method in a special pumping path or other special modes. A bearing unit can be easily assembled using 
the conventional assembly technology, and when it is a pause, it attains the reliable solution to for the liquid 
bearing system of the direction [ lubricity / which answers between actuation and impulse force and shows 
the maintenance which was excellent in lubricant / self-] of a path of a duplex operation, and the direction of 
an axis. 

[0036] Thus, although the example of this invention was explained, it will be understood that the purpose of 
this invention is fully attained here, and it will be understood by this contractor that many modification in the 
configuration, a broadly different example, and the example of application of this invention is suggested without 
deviating from the pneuma and the range of this invention. It does not have the intention of an indication here 
and explanation only, and limiting in any semantics. 

[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2-**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the expanded schematic diagram in the cross section of one near direction of an elevation 
surface axis of the hard disk drive spindle assembly which incorporated the liquid bearing unit according to the 
principle of this invention. 

[ Drawing 2] It is the enlarged view showing the structural details of the portion of the upper part lubricant seal 
field drawn on drawing 1 . 

[Drawing 3] It is the enlarged view showing the structural details of the portion of the lower part lubricant seal 

field drawn on drawing 1 . 

[Description of Notations] 

10 Liquid Bearing Unit 

14 Shaft 

16 Sleeve 

1 8 Thrust Plate 

20 Thrust Bush 

36 1 st Seal 
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[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DRAWINGS 


[Drawing 1] 



[Drawing 2] 
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[Drawing 31 
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[Translation done.] 
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